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Figure 8
Argon recoil spectrum with best-fit result. The points are the data. The blue dotted line is the fit CEvNS
contribution, the red dashed line is the fit beam-related neutron contribution, and the solid line is the total. The green
band shows 1� systematic uncertainty. Figure from Ref. (2).

SM predictions. From the full CsI dataset, sin2 ✓ = 0.220+0.028
�0.026 is inferred. For this CsI data set, the inferred

flavor-dependent cross sections, determined using timing, for muon and electron flavor separately are shown in
Fig. 10.
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Figure 9
Cross section averaged over a stopped-pion spectrum as a function of neutron number N in the target. The thin black
line is for unity form factor; the green line shows the SM prediction with thickness corresponding to ±3% uncertainty
on the nuclear radius in the form factor. The points with error bars are the COHERENT measurements on argon and
full-dataset CsI.

These first results are sufficient to make some meaningful physics constraints on BSM neutrino physics.
Fig. 11 shows example 90% allowed regions for some of the " parameters described in Sec. 5.2. Examples of
additional studies that use COHERENT data to constrain NSI can be found in Refs. (40, 106, 107, 108, 109,
110).

8.3.2. Dark Matter Search Results. Furthermore, COHERENT CsI data have been used to set constraints on
sub-GeV dark matter. Fig. 12 shows the constraint from Ref. (111) based on non-observation of an excess of

16 Barbeau et al.

Physics with SNS Neutrinos
• Coherent Elastic ν-Nucleus 

Scattering (CEvNS), discovered 
in 2017 by COHERENT here

• Test SM and probe BSM by 
precisely measuring CEvNS

• Inelastic ν interactions: relevant 
to supernova neutrino 
measurements in DUNE

SNS ν: π+ decay-at-rest
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Current & Potential Detectors
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Neutrino Alley Right Now

Diana Parno -- COHERENT Overview 33

COH-NaIvE and COH-NaIvETE
• COH-NaIvE: 185 kg of NaI 

crystals

Diana Parno -- COHERENT Overview 35

750-kg LAr 
scintillation detector
Under construction

2425-kg NaI
Being 

deployed

52-kg 232Th
νe-Th CC
Since 2022

18-kg Ge
Since 
2022

2x592-kg D2O
Module 1 in 

commissioning

185-kg NaI
νe-I CC

Since 2016

KEYU DING 7

Light yield measurements at low energies

New cryostat (designed for QF 
measurement), smaller crystal, 
less shielding

Old cryostat

10-kg Cryo-CsI

SOLIDWORKS Educational Product. For Instructional Use Only.

250-kg LArTPC

Potential future 
additions
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At present, 1 GeV protons @1.4 MW @ 
60Hz at the First Target Station (FTS)

(COHERENT Experiment)
Will upgrade to 1.3 GeV @ 2MW in 2024

Second Target Station (STS) starting ~2032:
0.7 MW at 15 Hz

Large space for future potential detectors, 
e.g. 10-ton-scale LAr detectors, being 

designed
Similar shielding to FTS

FTS will have 2 MW of protons at 45Hz

Uniquely intense, clean, 
pulsed sources of 

neutrinos @ ~10 MeV!

COHERENT publication
COHERENT white paper

STS white paper

https://sites.duke.edu/coherent/publications/
https://arxiv.org/abs/2204.04575
https://arxiv.org/abs/2209.02883

